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FOREWORD 


The  containe ; described  in  this  report  was  developed  for  the 
Air  Force  by  Kellett  Aircraft  Corporation  of  Camden,  Nev  Jersey 
under  Contract  No.  AF  33(038)-12757.  The  project  was  initiated  and 
initially  monitored  by  Captain  D.  D.  Ziegler  as  project  engineer 
under  Propeller  Laboratory  SEO  582-210.  The  project  was  later 
monitored  by  Lt.  W.  S-  Eubanks,  Jr.,  Fotary  Wing  Branch,  Propeller 
Laboratory,  as  project  engineer.  Acknowledgment  is  r.ade  for  the 
assistance  and  helpful  suggestions  given  by  the  personnel  of  the 
Packaging  Branch,  Materials  Laboratory,  WADC. 


A 35  TRAC* 


The  design  and  development  of  an  all  metal,  demountable,  extensible, 
shipping  container  whioh  is  easily  assembled  and  disassembled  is  described. 

In  addition,  a description  of  another  type  of  container  whioh  was  not  de- 
veloped under  an  Air  Force  contract  is  included  for  information  and  comparison. 

It  is  concluded  that  the  container  developed  under  Air  Force  Contract 
AF  33(05i5) -1^757  ana  described  herein  meets  the  requirements  of  the  subject 
contract  and  development  program.  The  subject  container  passed  a series  of 
drop  tests  and  a shipping  service  test  during  which  an  actual  set  of  blades 
was  installed  in  the  container  and  the  container  shipoed  to  various  points 
in  the  continental  "r.ited  States.  h-;th  minor  modifications  the  subject 
container  should  be  suitable  for  shipping  rotor  blades  in  varying  lengths 
from  6 ft.,  to  56  ft. 

The  Ronold  container,  w«ich  is  described  for  additional  information, 
appears  adequate  for  utilisation  in  the  shipment  of  small  rotor  blades,  al- 
though minor  modifications  may  be  necessary  to  insure  that  this  container 
could  be  used  in  continuous  serv'ae. 
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DEVELOPMENT  OF  A METAL  SHIPPING  CONTAINER 


FOR  HSLICCFTER  ROTOR  BLADES 


INTROD'JCnCR 


Helicopter  rotor  blades,  by  the  nature  of  their  design  and  construction, 
are  difficult  to  package  properly.  A Helicopter  rotor  blade  is  usually  a long, 
slender,  vane-like  wing  that  features  light,  flexible  construction.  The 
extreme  length  of  a oonta!ner  to  house  a set  of  rotor  blades  as  compered  to 
its  width  and  height  necessitates  a stronger,  normally  heavier,  construction 
to  give  the  required  rigidity.  Due  to  the  type  of  construction  necessary  to 
assure  that  a rotor  blade  weigh*  as  little  as  possible,  the  majority  of  the 
helicopter  rotor  blade  designs  row  in  use  or  contemplated  for  future  use  have 
low  Impact  resistance.  It  is  necessary  then  to  provide  some  means  of  packaging 
these  blades  so  that  they  will  be  isolated  from  any  shock  loads  which  might 
be  imposed  by  an  accidental  dropping  of  the  container,  "hen  rotor  blades  are 
packaged,  careful  attention  must  be  paid  to  the  prov'siona  for  mounting  the 
blades  so  that  the  Inherent  flexibility  of  these  blades  will  not  allow  them 
to  strike  the  walls  of  the  container  cr  blade  supports  and  thus  damage  the 
blades. 

To  date,  the  containers  used  for  shipping  rotor  blades  Have  been  con- 
structed primarily  of  wood.  These  containers  are  extremely  "eavy  es  compared 
to  the  weight  of  the  blades  being  sViipped.  An  example  of  this  is  a wooden 
container  weighing  1?00  pounds  whloh  is  used  to  ship  a set  of  helicopter 
blades  weighing  pounds.  It  has  been  found  that  it  is  difficult  not  to 
damage  the  wooden  containers  during  disassembly  since  the  wood  srlinters  and 
cracks  if  force  is  used  to  pry  off  the  top,  (see  Figs.  1,  2,  and  }).  Often,, 
if  there  are  no  blades  to  return  from  the  field,  the  wooden  containers  are 
destroyed  or  disassembled  for  another  purpose.  ShipDing  cubature  is  the 
same  whether  the  containers  are  empty  or  full.  For  this  type  of  container, 
it  requires  a different  site  container  for  each  siza  of  rotor  blade.  Normally, 
when  an  activity  receives  a shipment  of  helicopter  blades,  the  blades  are 
removed  from  the  container  and  stored  in  racks.  If  the  activity  maintains 
a large  supply  of  helicopter  blades,  the  problem  of  storage  for  the  empty 
Made  shipping  oonta'ners  presents  itself. 

It  was  with  these  problems  in  mind  that  the  Propeller  Laboratory  initiated 
Project  R-582-210  and  Purchase  Reauest  No.  QOTQlj  for  the  develomnent  of  a 
metal  shipping  container  for  Mlicooter  rotor  blades  which  would  be  dem-.' 
able,  extensible,  and  easily  assembled  and  disassembled.  The  F\r--  '■  ■ - - 
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backbrohnd  of  the  project 


On  2L|  June  10U7,  fcha  Paokaging  Branch  of  Materials  Laboratory  let  a eon- 
traot  to  East  Coast  Aeronautics,  Tno.,  New  York,  New  York,  for  the  development 
of  two  types  of  lightweight  containers  for  the  ahipoent  of  helioopter  rotor 
blades.  The  Type  I container  (Fig,  was  to  be  of  all  metal  construction 
and  the  Type  IT  ( Fig.  5)  was  to  be  of  combined  materials.  Inside  clear  dimen- 
sions were  to  be  IS  ft.  (length)  by  50  in.  (width)  by  J5  in.  (depth).  This 
else  container  would  accommodate  the  main  rotor  blades  of  the  R-6  ^e-licopter, 
which  were  taken  aa  a typical  load  for  the  purposes  of  this  development.  The 
load  was  171.  pounds,  of  which  1?5  pounds  was  carried  at  one  end  of  tne  con- 
tainer, and  Li9  pounds  at  the  other  end.  The  load  was  supported  by  and  attached 
to  reinfaroed  floor  members  located  llj  in.  and  50  in.,  respect* vely,  from  the 
ends  of  the  container.  Both  types  of  containers  were  assembled  by  means  of 
bolts  and  fixed  nuts,  and  could  be  completely  disassembled  and  bundled  for 
shipment  when  empty.  The  Tyoe  I container  was  made  of  corrugated,  O.Oii  in. 
aluminum  sheet  with  stiffening  ribs  and  two  full-length  wood  skids.  The 
Type  II  conta'ner  was  made  of  three-eights  inch  plywood  with  wood  skids. 
Alignment  and  closure  along  the  junctions  of  sides,  ends  and  top  were  ac- 
complished by  means  of  a continuous  metal  section  consisting  of  a semi -circular 
channel  and  fin.  The  f5 ns  were  riveted  to  the  edge  face  of  one  Dar.el  and  the 
channel  fitted  over  the  edge  of  the  adjacent  panel.  The  channels  were  lined 
with  a rubber  gasket  to  provide  a tight  closure.  Tne  top  panel  of  each  con- 
tainer carried  four  lifting  rings,  one  at  each  comer.  The  net  weight  of  the 
metal  container  was  ?63  pounda.  The  plywood  container  weighed  05"5  pounds. 

The  oontmet  with  East  Cost  Aeronautic*;,  Inc.  was  successfully  completed 
lb  February  llijS  with  the  acceptance  of  a wooden  end  metal  container.  The 
test  data  are  recorded  in  References  1 and 

Although  these  designs  proved  successful  and  met  the  reoulrements  of 
the  Air  Force,  it  was  not  felt  that  they  were  completely  satisfactory  fcr  the 
following  reasons: 

(l)  Although  they  were  designed  to  be  demountable,  there  was  a 
large  number  of  fasteners  and  considerable  time  was  required 
to  assemble  and  disassemble  these  conta’ners. 

( T)  These  containers  were  >"ot  extensible  so  that  a different  site 
container  was  required  fcr  each  different  site  rotor  blade. 

This  project  wee  closed  out  96  Varch  1^5?  in  Memorandum  Report  *io, 
bC nTS-M-5573,  Reference  3. 


« r-piect  to  secure  a suitable 
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ilitt  of  rotor  blades.  reasons  given  ware. as  followst 

(1)  Tn  the  past,  no  sped fieetier.  or  standard! ratios  for  packaging 

rotor  blades  was  available  to  the  manufacturers  of  rotor  blades. 

As  a result  of  this  condition,  each  manufacturer  hes  used  his 
own  packaging  procedures  and  fabricated  the  boxes  whioh  are  used 
for  shipment  of  eosnereial  rotor  blades.  Tn  some  instances,  the 
boxes  haw#  proved  to  be  unsatisfactory  and  blades  have  been 
damaged, 

( 2)  flie  boxes  used  for  shipment  of  rotor  blades  have  all  been  fabri- 
cated of  wood.  Due  to  the  extreme  length  of  the  box  compared  to 
the  cross  sectional  area,  heavy  pieces  of  timber  are  required 
to  obtain  the  required  rigidity.  It  would  appear  feasible  that 
a matel  box  could  be  f&brioated  to  accomplish  the  desired  rigidity 
with  a weight  saving -of  approximately  50  per  cent.  This  would 
reduce  the  problem  of  handling  es  well  as  toe  freight  costs  for 
shipment. 

(5)  The  length  of  the  boxes  required  to  package  the  rotor  blades  pre- 
sently In  use  and  those  contemplated  in  the  future  vary  to  suoh 
an  extent  that  the  design  of  several  types  of  wood  boxes  would 
be  required.  It  would  appear  feasible  that  a metal  box  could 
be  built  in  sections  and  by  romoval  or  addition  of  sections,  be 
adequate  for  packaging  a variety  of  rotor  blades.  Also,  it  would 
appear  more  practical  from  a standpoint  of  re-using  the  box. 

Damage  would  be  considerably  less  and  the  box  could  be  disassembled 
and  shipped  in  a very  small  package. 

. The  requirements  for  a container  as  set  up  for  this  protect  are  ^ ven  below. 

The  Kellett  Aircraft  Corporation  was  selected  as  the  prime  contractor  on  the 
basis  ot  its  proposal  and  Contraot  AF  3J(05'5}-1?75?  wsb  awarded  to  this  company 
for  ths  development  cf  a suitable  container,  (Figs.  6 and  7). 


REQUIREMENTS 


MATERIAL  AND  TORKMANSHIP 

The  metal  container  assembly  will  form  a.  finished  oroduct  capable  of 

meeting  the  requlr--  ' * " ' ■ r ' I U s*  ’ t.  

with  industr1 


the  deletion 

of  one 

section. 

The  length  of  the 
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TVRIGH  T 

Consideration  stall  be  g’ven  in  the  design  so  that  the  container  Till  be 
as  light  as  possible  without  sacrificing  rigidity  and  ruggedness. 

ASSEMBLY  ADD  CLOStJHE 


The  container  shall  be  capable  of  disassembly,  assembly,  and  closure  with 
the  aid  of  ordinary  tools.  The  assembly  and  closure  devices  shall  be  capable 
of  repeated  re-use. 


DETAIL  FF.C7IH5'rS,: T$ 


MATERIALS 


The  panel  material  shall  have  a puncture  resistance  corresponding  to  that 
of  or. e-quarter  inoh,  three-ply  softwood,  plywood,  or  greater. 

con s ted  error 


Skids 

The  base  section  shall  be  equipped  with  skids  in  a -osition  approximately 
flush  with  the  sides  of  the  container.  The  vertical  clearance  between  the 
bottom  of  the  container  and  the  bottom  of  the  skids  shall  be  a minimum  of  three 
inches. 

Hardware 


The  cortr: ' 


Load  Carrying  Members 


Load  oarrying  markers  shall  be  provided  as  an  integral  pert  of  the  base  of 
the  container  to  support  a directly  applied  lead  fastened  to  and  supported  only 
by  the  base. 

Mounting  Provisions 

Provisions  shall  be  iqade  for  mounting  adequate  blade  saddles.  Provisions 
shall  be  made  for  anchoring  the  root  and  of  the  rotor  blades  to  the  bottom  of 
the  oonta  iner. 

Finish 

All  exposed  surfaces  subject  to  corrosion  shall  be  finished  with  an  olive 
drab  paint. 

Rigidity 

When  loaded  with  a test  load  and  when  suspended  at  the  ends  as  described 
in  Tests,  the  maximum  deflection  of  the  container  shall  not  exceed  one- 
quarter  inch.  After  being  subjected  to  the  drop  described  in  Tests,  the  max- 
imum deflection  of  the  container,  similarly  loaded  and  suspended,  shall  not 
exceed  three-quarters  inoh.  After  being  subjected  to  the  drop  test  and  to  the 
•uperimposed  loading  test,  the  container  shall  reveal  no  significant  structural 
weakness  and  no  deformation  shall  have  occurred  which  will  not  permit  the  ready 
reassembly  of  the  container  following  complete  disassembly,  and  the  fastenere 
shall  be  intact  and  in  a condition  for  re-use. 


TESTS 


TEST  LOAD 

The  container  shall  be  loaded  for  testing,  with  a dummy  load  attached 
firmly  to  the  bottom  or  base  of  the  container.  The  dummy  load  shall  be  equiva- 
lent to  the  weight  of  the  blades  given  in  Dimensions,  above,  and  the  length 
container  required.  Of  this  load,  60  per  cent  of  the  weight  shall  be  applied 
to  sn  area  of  three  inches  the  width  of  the  oontainer,  orosswisa  of  the  bottom 
of  the  oontainer,  and  located  llj  inches  from  one  end.  The  remaining  1.0  per 
oent  of  the  dumsy  load  shall  ba  applied  to  a similar  bearing  area  located 
?0  inches  from  the  opposite  end. 

DROP  TESTS 

!>■’.'  Edgewise  Test 


T c c ' 'rer  she  1 1 be  supported  at  one  end  of  t>.  V.  <*<*  --  - 


W71ECTIC*  TESTS 


The  oontainer  shall  be  freely  suspended  In  s horisontal  position  by  four 
of  the  lifting  rings,  attached  to  the  top,  nearest  the  ends  of  the  oonta <ner. 

SUPB8IMFOSSD  LOAD  TEST 

A load  of  100  pounds  per  square  foot,  without  intervening  dunnage  or 
other  supports,  daall  be  applied  over  the  entire  top  are*  of  the  container. 


THE  K55LLBTT  CONTAINER 


After  a study  of  the  problem,  Kellett  deoided  that  the  design  as  originally 
proposed  waa  not  adequate  for  the  lob  to  be  done  and  a complete  redesign  of  the 
oontainsr  was  made.  This  redesign  waa  presented  to  Propeller  laboratory  per- 
sonnel who  deemed  that  it  could  meet  the  reaui  Tenants  and  was  satisfactory. 

The  redesigned  container  as  submitted  f see  Figs.  8,  9,  and  10)  has  overall  dimen- 
sions of  36  ft.  it  in.  (length),  5 ft*  (height),  and  9 ft.  8 in.  (width).  It 
is  constructed  of  11;  panels  made  of  a square,  aluminum  tube  frame,  and  aluminum 
honeyoomb  filler  covered  by  two  parallel  aluminum  sheets.  Initially  the  panels 
were  assembled  with  fasteners  known  as  "Roto-Looka"  which  incorporate  e toothed 
cam  and  ecoentrio.  These  fasteners  were  replaced  bv  a better  type  look  when 
tests  proved  the  "Roto-Looks"  unsatisfactory.  The  container  is  so  designed 
that  by  vary;ng  the  number  of  panels,  lengths  of  10  ft.,  16  ft.,  and  36  ft. 
oan  be  attained.  When  disassembled  and  packaged  for  shipment,  its  cubeture  is 
approximately  II4O  oubio  feet. 

When  first  submitted  on  11  May  195?,  the  Kellett  container  successfully 
passed  all  of  the  required  teats  except  the  drop  tests  during  whioh  the  locks 
and  the  flooring  under  the  load  failed.  The  container  was  returned  to  the 
contractor's  facilities  for  redesign  and  repair.  It  was  resubmitted 
8 November  1951  but  again  the  looks  and  flooring  failed  during  the  drop  tests. 
After  a new  type  fastener  had  beer,  installed  and  a redesign  of  the  floor  panels 
completed,  ttie  container  was  again  submitted  10  March  195?  and  successfully 
oompleted  the  drop  tests.  A detail  description  of  the  container  and  the  develop- 
ment program  follows: 


PANELS 


The  panels  for  the  Kellett  container  are  of  two  basic  lengths,  10  ft.  and 
6 ft.,  and  weigh  65  pounds  and  58  Dounds,  reaoectively.  These  panels  may  bs 
used  in  various  combinations  to  give  lengths  varying  up  to  36  ft.  (see  Figs.  9, 

10,  and  11),  The  panel  itself  is  constructed  wi  th  $ frame  of  ,06  in.  2i;ST5 

f. till"  t.'' ' v * ; T--'  ■ is  covered  with  0,00  in. 


Fig.  11  - Panol  - Kellstt  Container 


Boosted  every  13.5  in.  along  the  top  and  bottom  of  the  panel.  Three  look 
houe’nga  ere  located  on  eeeh  end  of  the  panel  (see  Fig.  12).  All  panels  have 
tapered  Heating  studs  around  the  periphery  to  assure  positive  alignment. 
Attached  to  the  top  panels  are  four  lifting  rings,  two  inches  inside  diameter, 
made  of  5^6  diameter  1020  steel.  The  end  panels  oontain  two  helieoil  inserts 
for  attachment  of  the  blade  root  retaining  frames. 

The  lever  panels  are  designed  to  carry  all  of  the  load.  As  stated  in  the 
Requirements,  this  load  must  be  distributed  over  an  area  which  is  three  inches 
rids  and  extends  aoross  the  width  of  the  panel.  In  the  original  design,  this 
load  was  absorbed  by  a frame  oross  member  which  was  attached  to  the  edge  tubing 
by  a clip  and  two  rivets.  This  failed  in  the  first  drop  test  (Ref.  li) . Bhen 
the  container  was  returned  to  Kellett  for  modifications,  the  clips  were  re- 
placed, UBing  "Ri-Shear"  rivets.  This  failed  during  the  second  drop  test, 

(Ref.  5)  80  the  flooring  was  further  strengthened  by  inserting  a hard  me  pie 
block  in  the  ends  of  the  supporting  cross  member  and  fastening  it  and  the 
supporting  clips  with  four  one-Quarter  inch  diameter  bolts.  The  clips  were 
fastened  to  the  side  framing  with  rivets  and  ends  of  the  Ssna  Roll  line,  whioh 
are  used  to  secure  the  look  housings  at  this  point.  Tn  addition  to  strengthen- 
ing the  bottom  panel  for  the  third  aeries  of  drop  tests,  a strip  of  one- half 
inoh  rubber  was  placed  ir  the  bottom  of  the  blade  retaining  "hannel  to  cushion 
the  load.  The  bottom  panel  as  modified  did  not  fall  uring  the  third  series 
of  tests. 


FASVBVFRS 


The  fasteners  used  to  lock  the  tanels  of  the  container  are  manufactured 
by  the  Simmons  Fastener  Corporation.  The  fastener  first  used  in  the  container 
has  the  trade  name  "Roto-Lock"  (Fig.  lj)  and  consists  primarily  of  a circular 
cam  with  a "T*  shaped  cross  section  in  the  male  housing  whioh  oontaots  the  ex- 
tended eara  or*  lip*  of  the  female  housing,  ^hen  the  cam  is  rotated  by  a con- 
ventional “hex"  or  Allen  type  wrench,  the  two  housings  are  forced  together  by 
the  action  of  the  cam  on  the  female  ear*. 

The  housings  of  these  early  looks  were  made  of  cold  rolled  low  carbon 
steel  and  the  cams  were  made  of  brass.  This  type  of  lock  failed  during  the 
IS  in.  drop  endwise  test  (R9f.  ij) . It  was  found  that  the  lipe  of  the  female 
housings  which  were  *tamped  were  failing  either  by  spreading  and  allowing  the 
cam  to  *lip  or  by  oraoirlng  near  the  edge  of  the  stamped  depression. 

Aft'.;-  fr  1 Iv.re  of  the  locks  during  the  initial  acceptance  tests, 
Kellett  initiated  a de'rc1orm*nt  program  or-  trie  fasteners,  ft  was  found  that 
: ■’  *•••••>  ■/'  r!vr: ' ■•■hock’’  would  withstand  ar  average  tensile  load  of 

' ■ ' 1 r that  v-  ut'llrlr.g  I4I3O  steel  heat 

' • ' • ' , : 1 ■ • - ~ tool  steel  for 

' ......  ^ .},  r y,  Ift,  0 


decided  to  utilise  the  iil?0  steel  housings  and  brass  cams  for  the  second  series 
of  aoceptanoe  tests.  These  "Roto-Looks"  failed  generally  in  the  lips  of  the 
earns  during  the  in.  drop  endwise  test  (Ref.  5)« 

After  the  second  failure  of  the  "Roto-Look"  type  of  fastener,  Kellett 
tested  several  "Dual-Locks,"  a new  type  of  fastener  recently  developed  by 
Simons  Fastener  Corporation  'see  Fig.  Hi) • It  was  found  that  it  was  pos- 
sible to  obtain  tensile  loads  up  to  7?00  pounds  with  the  newer  type  lock. 

The  "Dual-Lock"  consists  primarily  of  a hook  made  of  four  pieces  of  1|130 
sheet  steel  heat  treated  to  160,000  iJTC  mounted  on  *an  eeoentrio  which  is  op- 
erated by  a standard  Allen  "hex*  wrench,  and  a pin  located  in  the  female  housing. 
Tfhon  the  wrench  is  turned,  the  hook  turns  with  the  eocentrio  until  it  engages 
the  pin.  As  the  wrenoh  is  turned  further,  the  eccentrio  ocntlnuee  to  rotate, 
forcing  the  hook  into  the  male  housing,  pulling  the  two  housings  together  (see 
Fig,  12).  By  reversing  the  direction  of  rotation  of  the  wrench,  the  looking 
action  is  reversed. 

Sixty-nine  "Roto-Looks"  were  replaced  by  "Dual-Locks"  in  all  look  housings 
located  below  the  neutral  axis  of  the  container.  Mth  the  new  "Dual-Looks," 
the  Kellett  container  passed  the  drop  tests,  thus  m eting  the  requirements  and 
therefore  became  acceptable  ( Ref  6)  . 

The  "Dual-Lock"  type  of  fastener  works  well  in  this  type  of  application, 
for  it  gives  a positive  looking  aotion.  Also,  the  "Roll-Pins"  which  are  used 
to  hold  the  lock  housings  in  the  panels  appear  to  work  well.  These  "Roll-Pins" 
may  be  plugged  or  left  open  as  breathers  for  the  container. 


SADDLE  RETAINING  CHANNELS 


Another  feature  of  this  container  1b  the  removable  blade  support  saddle 
retaining  channels  (see  Fig.  15).  These  retaining  channels  are  made  of  .06i*  in. 
2l*ST  aluminum  alloy  sheet  bent  into  a "U"  shape  and  drilled  to  accommodate  four 
Simmons  one-quarter  inoh  diameter  Spring-Look  studs  which  are  used  to  fasten  the 
channel  to  the  panels.  The  bottom  and  side  oanels  oontain  matching  holes  near 
the  ends  in  the  frame  oross  members  so  that  the  channels  may  be  quickly  attached 
of  detached  to  the  panels.  Experienoe  gained  during  the  shipping  tests  indicates 
that  it  would  be  better  if  all  of  the  frame  cross  members  were  drilled  to  acoom- 
modate  th$  saddle  retaining  channels  so  that  the  channels,  and  thus  the  blade 
supporting  saddles,  oould  be  shifted  beck  end  forth  more  easily  to  accommodate 
’the  various  lengths  of  blades  which  are  in  use.  This  retaining  channel  appears 
to  work  well  for  it  con  be  quickly  attached  and  detached  and  it  provides  ade- 


the  container' s adequacy.  This  service  test  consisted  of  pecking  s set  of 
helicopter  rotor  blades  in  the  container  and  shipping  the  container  to  various 
points  in  the  continental  "nited  States  to  ascertain  if  the  container  would 
perform  its  function  of  protecting  the  rotor  blades  from  damage. 

As  stated,  this  program  has  been  primarily  ooncemed  with  the  development 
of  the  aotual  container  and  not  with  the  blade  mounting  ^revisions,  since  it 
was  felt  that  the  blade  mounting  provisions  should  be  left  up  to  the  individual 
blade  manufacturer.  As  a result  of  this,  no  saddle  design  was  available  and 
blade  supporting  saddles  had  to  be  designed  for  this  shipping  test.  It  is 
imperative  that  the  blades  be  properly  supported  in  the  container  to  prevent 
damage  to  the  blades.  Experience  has  shown  that  a large  percentage  of  the 
damage  incurred  by  rotor  blades  during  shipment  is  due  to  inproper  Mounting. 

For  this  reason,  careful  attention  was  given  to  the  design  of  the  Made  sup- 
porting saidles  for  this  test  in  ordsr  to  assure  that  these  supports  would  not 
be  a contributing  factor  to  any  damage  which  the  test  blades  might  incur. 

A set  of  R-6  wood,  fabric,  and  metal  blades  was  used  for  the  test  ship- 
ment ( see  Fig.  16) . It  was  decided  to  use  R-6  blades  because  th3  type  of  con- 
struction utilised  in  these  blades  rendered  them  more  susceptible  to  damage 
than  any  other  available  blade.  Also,  the  R-6  binds  approximates  the  length 
and  weight  of  the  blade  for  an  HTTP  or  H-?5  helicopter  for  which  another  type  of 
oontainer  has  been  fabricated.  This  use  of  comparable  si  r,e  blades  and  cen- 
tal ars  will  enable  a comparison  to  be  made  between  the  Kellett  container 
developed  by  the  Air  Force  and  Ronald  oontainer  developed  for-  use  with  the  Navy 
HUP  blades.  Only  the  two  10  ft.  sections  of  the  oontainer  wore  needed  to  ship 
these  blades. 

The  saddle  designs  used  for  this  test  were  the  result  of  the  combination 
of  the  best  features  of  blade  saddle  designs  which  have  proved  most  successful 
in  ihe  pest.  The  blades  were  not  only  isolated  from  the  supporting  saddles  by 
fosun  rubber  as  shown  in  Figs.  17,  18,  19,  and  90,  but  the  saddles  were  isolated 
from  the  oontainer  proper  by  a one-half  inch  strip  of  rubber.  The  blades  were 
securely  mounted  both  by  looking  the  saddle  halves  securely  and  by  securing  the 
root  ends  of  the  blades  to  the  ends  of  the  oontainer. 

The  blades  and  the  oontainer  were  thoroughly  inspected  prior  to  shipment 
and  all  damagad  areas  wera  noted  and  tabulated.  A silver  dot  was  painted  on 
one  *nd  of  tha  oontainer  to  aid  in  the  location  of  the  damaged  areas  for  future 

reference. 

Tne  itinerary  of  the  test  was  as  follows: 

W-PAFB,  Ohio,  vis  rail  to  Mather  f*"-.  C 1 ' r. 

Mather  AFB,  Calif.,  v*<  " Y~.- 

Kelly  AFF.'t.’jvr*  ' I'- 

h-\'.  ' ’ 


and  the  supply  officers  at  each  ..bass  »r«  requested  to  report  on  the  condition 
of  the  container  eg  St  arrived  fro*  the  lest  station*  The  majority  of  the  damage 
incurred  by  the  container  ( see  Figs.  ?1,  22.  23.  2L.  end  25)  occurred  d urine 
transit  fro®  Mather  APB  to  Kelly  AFB.  *ith  the  exception  of  several  smell  puno- 
tures  said  the  skin  tear  on  the  bottom  of  the  oonteiner  ae  shown  in  Fig.  22,  the 
damge  incurred  in  ship  went  uss  a continuation  of  the  damage  previously  incurred 
by  the  oonteiner  during  the  drop  tests.  Bend  failures  and  skin  separations  con- 
tinued to  enlarge  as  shown  in  Fig.  2ii-  Neither  the  P-6  rotor  blades  nor  the 
istrri of  tbs  eestair.-r  suffered  any  damage  during  the  shipping  test. 
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T.I*  Rc.'.cld  oontoi*  sr  r.-raruros  r.r;rox!r*l.*1y  22-1  fa  In.  by  22- lfa  in.  by 
17  ft.  long-,  The  eoivt&ir.lcg  cylinder  in  IS  in,  in  diameter.  The  container 
tested  at  WAPff  weighed  19’;  pounds.  5V*  skin  i c of  .06,1  in.  61ST  aluminum  and 
toe  blade  eupport  sad  disc  are  of  cast  aluminum  with  the  blade  profile  surrounded 
by  rubber..  Ti-e  tvs  halve;  of  the  contains.-  «r»  f s sr:  ed  together  by  >and 
op?.’  't  ■ ■■?  *C  : 'r ir  ri  f-  ■ f,  '■  g’ >s  Iwr.  ere  festered  together  with  eye-bolts 

6 fid  vf  :g  nut*  ( tec  f .??.  26,  27,  2c.  end  2'}). 

1FSTS 

Tne  Fonold  ecntoVner  was  tested  ir.  es-erdonss  with  the  Requirements  of 
Contrast  AF  55(03S)“1?A57»  It  vs  a de  sided  to  omit  the  superimposed  load  test 
and  the  deflect! on  tests  rJ  r«c*  it  was  felt  that  primary  concern  of  the  Air  Force 
tests  was  to  determine  toe  raarit  of  the  aluminum  channel  (Fig.  29)  skids  and 
the  shock-mounted  blade  re  to  ini  ng  saddles  (Pig.  27).  Tbs  dummy  load  consisted 
of  three  steal  pipes  loaded  with  shot-bags  to  simulate  the  weight  ( 22k  pounds) 

of  three  HU?  or  R-?5  type  blades  (Pip-  50),  distributed  so  that  6A  rar  <-■' 

the  load  rested  on  one  blade  caddis  end  the  r 
saddle. 
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Fig.  ?6  - Honoli  Containe 


'■'on old  Container 


th*  and  of  th*  18  la.  drop  (see  Fig*.  31  *Ed  32).  It  was  also  found  that  th* 
"Cawloe*  fasteners  used  to  fasten  the  two  halves  together  war*  In  general  very 
dlffloult  to  look  and  unlock  and  were  tom  loose  fro*  the  mounting  flang*  rathar 
easily  (Fig.  33)»  Material*  Laboratory  Technical  Sot*  No.  IVCBTC  52-13,  dated 
12  Juna  1952,  (Kef.  6)  concerning  th*  Honold  oontainar  te*t*  recommended  that 
a dlffarant  *kid  design  be  utili  sad  that  would  not  be  subjeot  to  banding  and 
crushing  and  that  a different  type  of  fastener  be  utilised  that  would  not  b* 
a*  easily  susceptible  to  damage  as  the  presently  used  "Caalooe.* 

With  th*  above  mentioned  improvement*  incorporated  in  th*  Honold  container, 
it  is  felt  that  it  would  prove  to  be  an  excellent  container  for  th*  shipaeat 
of  aaall  sited  rotor  blades.  It  must  be  stated,  however,  that  the  Honold 
container  does  not  meet  the  requirements  set  up,  for  it  ia  not  demountable  end 
is  not  extensible  and,  as  has  bean  stated,  failed  to  pass  the  drop-oornerwise 
tests. 


CONCLUSIONS 


The  container  developed  by  Kellett  under  Air  Force  Contract  »F33(03^)-12757 
masts  the  requirements  as  originally  set  up  in  the  subject  contract.  The  con- 
tainer passed  the  third  series  of  drop  tests  and  incurred  only  minor  damage. 
Although  major  damage  web  incurred  by  the  exterior  of  the  container  during  ship- 
ping teats,  the  interior  end  the  blades  remained  unharmed.  It  appears  that  should 
auoh  a container  be  put  into  production,  it  would  be  neoeesary  to  eeoure  a more 
adequate  bonding  material  to  seoure  the  skin  to  the  frame  and  the  honeycomb. 

It  is  concluded  that  for  mess  production  pur  oses  a single  site  or  a standard 
length  panel  should  be  utilised  instead  of  the  two  lengths  utilised  in  the  pre- 
sent container.  The  development  of  the  Simmons  "Dual-Look"  which  occurred  as 
a result  of  th*  subject  container  development  is  significant.  A#  * quick  con- 
nect and  disconnect  devioe  it  is  very  adequate.  It  appears  that  many  applica- 
tions of  this  positive  looking  device  may  be  found  in  the  packaging  field. 

It  is  felt  that  the  Kellett  container  is  overweight  (875  pounds  when  loaded 
for  ahipssent  with  a-6  blades,  as  compared  with  U20  pounds  for  the  Honold  con- 
tainer when  loaded)  and  oould  be  lightened  without  sacrificing  strength. 

The  Honold  oontainar  appears  adequate  for  tht  job  for  which  it  was  designed; 
i.e. , for  shipment  of  snail  radius  rotor  blades.  The  skids  utilised  on  the 
Honold  container  are  not  adequate,  but  sculd  easily  be  modified  to  withstand 
impact  loading  without  crushing.  It  is  felt  that  in  view  of  the  results  of  th* 
shipping  tests  on  the  Kellett  container,  perhaps  the  gage  of  metal  utilised  ic 

the  construction  of  the  Honold  oontainar  is  too  thin  and  will  b«  * 

if  subjected  to  rough  handling  such  as  was  experienced  by  1 
during  the  shipping  tests. 


•’iR.  ?l  - Failed  Skid  - Honold  Container 
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